-342 -Assumed risk factors in the development of diabetic retinopathy were examined in 401 diabetic patients who had visited our clinic at regular intervals over 5 years. These subjects showed no funduscopic abnormalities at their first visit, whereas 114 out of 401 cases (28.4%) developed retinopathy within 5 years while 287 cases (71.6%) remained unaffected. 110 cases each were selected both from the affected and unaffected groups, matching in sex, age at onset and duration, and the frequencies of various risk factors were compared. In the affected and unaffected groups, the mean maximal body weight indexes were 125. 5±19.6% and 123.5±20.1%, respectively, but the number of subjects with exces sive obesity (z 130%) was greater in the former than in the latter (p<0.05, f-test). The number of patients with poor blood glucose control was greater in the former while that with good control was greater in the latter (p <0.05, x2-test). No differences were observed between the two groups for other parameters, includ ing method of treatment. In conclusion, among the various risk factors examined, only obesity and poorer blood glucose control were significant contributors to the development of diabetic retinopathy. diabetic retinopathy ; obesity ; blood glucose control The prevalence of diabetic retinopathy increases with the duration of diabetesl,2>. It is recognized, however, that not all diabetics of the same duration develop retinopathy, and it is felt necessary to investigate other factors than duration of diabetes to evaluate their contribution to the development of retinopathy.
MATERIALS AND METHODS

Patients
The subjects in this study were selected from 552 diabetic patients (359 males and 193 females) who visited the Diabetes Clinic of our Institute at regular intervals of every 1 to 2 months for more than 5 years during the years 1969 to 1981. The diagnosis of diabetes was made when the patient had a fasting capillary blood glucose level (FBG) above 140mg/ 100ml, determined by the glucose oxidase method, or when the patient had diabetic retinopathy. Of these, 151 patients showed funduscopic abnormality at the initial visit while the remaining 401 patients did not. There was a difference in the duration of diabetes between these two groups, the former being 10.3±6.7 years (mean±S.D.) while the latter was 5.0±5.8 years. No difference was observed in the age distributions at onset or at initial visit.
114 out of 401 cases (28.4%) developed retinopathy within 5 years while 287 cases (71. 6%) remained unaffected. 110 cases each were selected from the affected and unaffected groups, matching in sex, age at onset, and duration of diabetes. They consisted of 73 males and 37 females each ; the ages at onset were 45.9+11.4 years in the affected group and 46. 6±10.5 years in the unaffected group; the duration being 5.8±5.8 and 5.7±6.0 years, respectively.
Factors examined
Comparisons were made between the two groups on the following items : maximal and initial body weight index (BWI), weight control, initial FBG, blood glucose control, blood pressure, serum cholesterol, triglyceride, creatinine, and blood urea nitrogen.
Criteria of control of diabetes
Degree of control of diabetes was assessed by the course of FBG levels which were determined by a glucose oxidase method. Blood glucose control was defined as "good" when more than 80% of FBG remained below 120 mg/100 ml. "Poor" control was assigned when more than 50% of FBG was higher than 150 mg/100 ml. "Fair" control was defined as lying between good and poor controls.
Weight control was defined as "excellent" when ideal body weight (IBW) was maintained throughout the whole period, "good" when IBW was attained within 5 years though the patient had been obese at the initial visit, as "fair" when BWI of 110 to 120% was maintained throughout the 5 year period, and as "poor" when WBI of more than 120% was maintained over the 5 years.
IBW and BWI were calculated according to the following equations:
Ophthalmologic examination Ocular funduscopic examination was performed using ophthalmoscopy at least once a year, and the severity of the finding was classified accomding to Scott's criteria (1953).
Statistical analysis
Multiple logistic analysis was performed using the 10 variables described above at the initial visit, to estimate the risk of diabetic retinopathy. Whether the difference in the distribution pattern was significant was calculated using the f-test. 
RESULTS
Ten variables were used to calculate the multiple logistic function using the data obtained from all 401 patients who had no retinopathy at initial visit, but no variable was found to be a significant risk factor of diabetic retinopathy.
Among 110 affected patients, 80 developed Scott I retinopathy, 29 Scott II and 1 Scott IIIa. The number of patients undergoing mode of treatment in the affected and unaffected groups were : diet, 23 and 23; oral hypoglycemic agents, 58 and 59; and insulin, 29 and 28; respectively. Fig. 1 illustrates the distributions of maximal BWI, BWI at initial visit, and weight control in the retinopathy-developing and control group matched for sex, age at onset and duration. In the control group, the highest incidence was observed in the group showing a maximal BWI of 110 to 130%, while in the affected group the incidence increased in proportion to the maximal BWI, and the highest incidence was observed in the group showing a maximal BWI of more than 130%. There was a significant difference in the distribution pattern between these two groups. The same result was obtained when subjects were limited to those with severer retinopathy (Scott II and above). On the other hand, no differences were observed in the distributions of BWI at initial visit or of weight control, as shown in Fig. 1 . Fig. 2 shows the distributions of initial FBG and degree of blood glucose control in the retinopathy-developing and control groups. There was no difference between the two groups in the distribution of initial FBG. However, the incidence of fair control was considerably higher in the control group than in the affected group and the distribution pattern for blood glucose control differed between the two groups. The same tendency was observed when subjects were limited to those with severer retinopathy, but the difference was not significant.
No differences were observed between the two groups in the distribution patterns for other items : blood pressure, serum cholesterol, triglyceride, creatinine or blood urea nitrogen.
DISCUSSION
No one single factor is responsible for the development of diabetic retinopath y. From the standpoint of patient care, it is necessary to know which of these many factors is (are) most significant in the development of diabetic retinopathy, and for this purpose we attempted to compare the incidence of assumed risk factors between the retinopathy positive and negative groups. However, the patients were heterogenous in terms of sex, age at onset and duration, and because all these three factors affect the course of diabetic microvascular complications (Bradley and Ramos 1973) , it seemed inappropriate to study the incidence of retinopathy using these heterogenous groups.
In order to make the comparison easier, we selected patients who did not show any funduscopic abnormality at the first visit. Of these, 114 patients developed retinopathy during the course of the 5 year observation period while the remaining 287 cases did not. 110 cases each were selected from both groups , matched for sex, age at onset and duration of diabetes, and the incidence of various risk factors were compared between these two groups. Thus, this method had the advantage of selecting patients who were homogenous as far as possible in respect to these three variables.
This study suggested that past history of obesity and blood glucose control during the course of the 5 year follow-up influenced the occurrence of diabetic retinopathy.
Obesity has by far the greatest influence on the onset of diabetes (Marks et al. 1973 ). This study showed that it also had a great influence on the development of diabetic retinopathy.
It may be argued that in obese diabetics, insulin action on the microvasculature of the retina is diminished as it is on the fat cells10), thus leading to the development of specific diabetic retinal changes.
It is interesting to note that a past history of extreme obesity, rather than weight control after the initiation of treatment at our clinic, influenced the devenopment of retinopathy.
This may indicate that the past history of extreme obesity overshadowed the effect of weight control during the relatively short 5 year period. It may be necessary to carry out further observations for a longer period to characterize the effect of weight control on the development of retinopathy.
The degree of blood glucose control affected the occurrence of diabetic retinopathy, in keeping with earlier reports (Keiding et al. 1952 ; Miki et al. 1969 ; Cahill et al. 1976; Skyler 1982) . Bodansky et al (1982) . reported that not only current poor diabetic control, but also hypertension and previous treatment with once-daily insulin regimen served as risk factors for proliferative retinopathy.
In our patients hypertension and mode of treatment did not affect the development of diabetic retinopathy.
This discrepancy was obviously due to the differences in patient characteristics ; their patients were all insulin-dependent and the duration of diabetes was far longer in their study. Further observation is needed to clarify the effects of these factors, using the new method adopted in this study.
